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METHOD OF TREATMENT FOR 
DECREASING MORTALITY RESULTING 
FROM CONGESTIVE HEART FAILURE 

FIELD OF THE INVENTION 5 

The present invention relates to a new method of treat* 
ment using compounds which are dual non-selective 
^-adrenoceptor and a, -adrenoceptor antagonists, in particu- 
lar the carbazolyl-<4)^xypropanolamine compounds of For- 1Q 
mula L preferably carvedilol. for decreasing the mortality of 
patients suffering from congestive heart failure (CHF). The 
invention also relates to a method of treatment using com- 
pounds which are dual non-selective ^-adrenoceptor and 
ctj-adrenoceptor antagonists, in particular the carbazotyl-(4) 15 
-oxypropanolamine compounds of Formula I, preferably 
carvediloL in conjunction with one or more other therapeutic 
agents, said agents being selected from the group consisting 
of angiotensin converting enzyme (ACE) inhibitors, 
diuretics, and digoxin. for decreasing the mortality of ^ 
patients suffering from CHE 

BACKGROUND OF THE INVENTION 

Congestive heart failure occurs as a result of impaired 
pumping capability of the heart and is associated with 25 
abnormal retention of water and sodium. Traditionally, treat- 
ment of chronic mild failure has included limitation of 
physical activity, restriction of salt intake, and the use of a 
diuretic. If these measures are not sufficient, digoxin. which 
is an agent that increases the force of my cardial contraction. 30 
is typically added to the treatment regiment. Subsequently, 
angiotensin converting enzyme inhibitors, which are com- 
pounds mat prevent the conversion of angiotensin I into the 
pressor-active angiotensin II. are prescribed for chronic 
treatment of congestive heart failure, in conjunction with a 33 
diuretic, digoxin. or both. 

Congestive heart failure is a condition that is associated 
with activation of both the renin-angiotensin system (RAS) 
and the sympathetic nervous system (SNS). Modulation of 
the RAS by angiotensin converting enzyme inhibitors has 40 
been shown to improve the symptoms associated with CHF. 
Sharpe. D. N., Murphy. J.. Coxon. R. & Hannan S. F. (1984) 
Circulation, 70. 271-278. However. ACE inhibitors appear 
to have little effect on the enhanced SNS in CHF. Conn, i. 
N., Johnson, G. & Ziesche. S.. (1991) AT. Engl /. Med, 325. 45 
293-302 and Francis, G. S.. Rector. T. S. & Cohn, J. N. 
(1988) Am. Heart J„ 116, 1464-1468. Therefore, there is a 
need for an agent that would be effective in blocking the 
activation of the SNS in CHF patients. 

Also, congestive heart failure is a well-known cardiac 
disorder which results in an annual mortality in excess of 50 
percent Applefeld. M. M.. (1986) Am. J. Med\ 80. Suppl. 
2B. 73-77. Therefore, therapeutic agents that would 
decrease the mortality resulting from CHF in patients suf- 
fering therefrom are highly desirable. 



humans. In particular, the present invention preferably pro- 
vides a method of treatment, alone or in conjunction with 
one or more other therapeutic agents, said agents being 
selected from the group consisting of ACE inhibitors, 
diuretics, and digoxin. for the compound of Formula I 
wherein Rj is — H, Ra is — H. R 3 is — H. R4 is — H. X is 
O. Ar is phenyl. R 5 is ortho — OCH 3 . and R$ is — H. said 
compound being better known as carvedilol. which is (1- 
(carbazol-4-yloxy-3-[ [2-(o-mcthoxyphenoxy)ethyl] amino}- 
2-propanol). or a pharmaceutically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION 

U.S. Pat. No. 4.503.067 discloses carbazolyl-(4)- 
oxypropanolamine compounds of Formula I: 
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wherein: 

R A is hydrogen, lower alkanoyl of up to 6 carbon atoms 
or aroyl selected from benzoyl and naphthoyl; 

R 2 is hydrogen, lower alkyl of up to 6 carbon atoms or 
arylalkyl selected from benzyl, phenylethyl and phe- 
nylpropyl; 

R; is hydrogen or lower alkyl of up to 6 carbon atoms; 
R* is hydrogen or lower alkyl of up to 6 carbon atoms, or 

when X is oxygen. R* together with R 5 can represent 

— CH 2 — O— ; 
X is a valency bond, — CH 2 . oxygen or sulfur, 
Ar is selected from phenyl, naphthyl. indanyl and tetrahy- 

dronaphthyl; 

R, and R4 are individually selected from hydrogen, 
fluorine, chlorine, bromine* hydroxyl. lower alkyl of up 
to 6 carbon atoms, a — CONH 2 — group, lower alkoxy 
of up to 6 carbon atoms, benzyloxy. lower alkyl thio of 
up to 6 carbon atoms, lower alkysulphinyl of up to 6 
carbon atoms and lower alkylsulphonyl of up to 6 
carbon atoms; or 
Rj and R$ together represent methylenedioxy; 
and pharmaceutically acceptable salts thereof. 

This patent further discloses a compound of Formula L 
better known as carvedilol. which is (l-(carbazol-4-yloxy- 
3-[ [2-(o-methoxyphenoxy)ethyl]amino] -2-propanol). hav- 
ing the structure shown in Formula IL 
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SUMMARY OF THE INVENTION 

The present invention provides a new method of treatment 
using pharmaceutical compounds which are dual non- 60 
selective ^-adrenoceptor and o^-adrenoceptor antagonists 
and. in particular, the c2irbazolyl-(4>-oxypropanoLarainc 
compounds of Formula L alone or in conjunction with one 
or more other therapeutic agents, said agents being selected 
from the group consisting of ACE inhibitors, diuretics, and 65 
digoxin. as therapeutics for decreasing mortality resulting 
from congestive heart failure in mammals, particularly 




Formula I compounds, of which carvedilol is exemplary, 
are novel multiple action drugs useful in the treatment of 
mild to moderate hypertension. Carvedilol is known to be 
both a competitive non-selective ^-adrenoceptor antagonist 
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a vasodilator, and is alsoa calcium channel antagonist benefits of the compounds of Formula L particularly 

liSKS"^ Zf™' vas ? d,la,0ry actionS ° f «^««Iol.«re«lditivcwith those of such ACT iEX 

wveddo result pnmanly from a -adrenoceptor blockade, diuretics, or digoxin when administered in cremation 

whereas the pw,drenoceptor Mocbng activity of the drug therewith. Captopril is commercially available from EH 
prevents reflex ttchycanUa when used in the treatment of 5 Squibb & Sols. toe. Lisinopril. enakp^Thy^ori 

hypertension These multiple actions of carvedilol are thiazide are commercially available from Merck & Co 

re^onsible for the antihypertensive efficacy of the drug in Furosemide is commercially available fr^ Hoechst 

anjma^ pamcularly m humans. See Willette. R. N.. Roussei Pharmaceuticals, toe. Digoxin is commeSuy 

Sauermelch. C F. & Ruffolo. R. R.. Jr. (1990) Bur. J. available from Burroughs Wellcome Co. aaaaaau y 

SSZtl ™ : r!f'n. , " 1 ,? llai - M - * 10 Compounds of Formula I may be conveniently prepared 

Ruffolo. R. R. Jr. (1991) Fundam, Clin. Pharmacol, 5. as described to US PaL No awivn rJrJZ^ ■ 

25-38; Ruffolo R. R.. Jr.^ellai. M.. Hieble. J. P.. Willette. commeSS a^blc from sUS" Beec^lc- 

L cfo^f- A n J „ (1990) ^ J - CUn - PhamacoL - 38. ration and Boehringer Mannheim GmbH (CtamTy) 

S82-S88; Ruffolo. R R.. Jr.. Boyle. D. A.. Veuuti. R. P. & Phatmaceutical lompoations of ^m^d?of Fnr 
^^T^M^J 7 .3 mula L including Si! JiTSEScJ wfrn 

I'r, C ? e ?«- H V Ly f kD i ;. P ' . G : Mcl ? nna - R J " Feu «^»- ACE inhibitors, or diuretics, or digoxin n^y be adnZteAd 

y y-of °- (1W2) t °, patientS * invention in^rS 

y. Pharmacol Exp. Then, 263.92-98. cally acceptable manner, preferably orally Fee Darentexal 

The anttoypertensive action of carvedilol is mediated admmisttS. the phannac^^co^ilS SSfETS 
pnmanly by decreasing total peripheral vascular resistance 20 the form of a sterile injectable hquidacred in . suitable 

without causmg the concomitant reflex changes in heart rate container such as an ampoule, or to the form ofan aqueou! 

= my assoaated ^yp^nsive agenU. or nonaqueous Uqmd^nsion. The natut* and^m^! 

D VPf? : ^* oh - " aL tion of the pharmaceutical earner, diluent or excipientwfll 

5»l5 r.tlA ^ 11 Phan T COi - 38> 25 fQI Mam P k wnether ^ ^venous « intramuscular injec- 
S82-S88.. Carvedilol also markedly reduces infarct size in tion 

[nfor^Tp,?^, P°/ c ^ model 1 s ° f «cute myocardial Pharmaceutical compositions of the compounds of Fcr- 
mferctton. Ruffolo. R. R.. Jr.. et al.. Drugs of Today, supra. mula I for use according to the present Son may* 
possibly as a consequence of .ts antioxidant action in formulated as solutions or lyophilized powdert for 
attenuating oxygen free radical-initiated lipid peroxidation. 30 parenteral administration. Powdm ma, £ reoChSdVy 

l, * ■ ,. . , addWon of 8 v^ 1 ' °* other pharmaceuUcally 

Recently it has been discovered in clinical studies that acceptable carrier prior to use. The liquid formulation is 

te^^T"^ WWCh m ^ D0D - SeleCtiVe « enwaU y a nuffereTisotonic. aquec U sl>l U tioTSSle 

^adrenoceptor and ^-adrenoceptor antagonists, in particu- of suitable diluents are normal isotonic saline solution, 

lar the compounds of Formula L preferably carvedilol. alone 35 standard 5% dextrose to water or buffered sc^cc amm^ 

ZZ f^ U , D n ^ n , a ~njentoonal agents, said agents nium acetate solution. Such formulation is especially suit- 

being ACE inhibitors, diuretics, and digoxin. are effective able for parenteral administration, but may alsobTused for 

therapeutic agents for treating CHF. The use of agents, such oral adrntoistration or contained in a me^L d^seUaler « 

« carvedtio m treating CHF is surprising, since^ in generaL nebulizer for insufflation. It may be desirable to add excipi- 

arewntramdicated in patients suffering from 40 ents such as ethanol. polyvinyl-pyrroUdone. gelatin 

heart failure, because p-Mockers are known to have unde- hydroxy cellulose, acacia polyethylene glycol rnanntaL 

siraWe cardiodepressive effects. The most surprising obser- sodium chloride or sodium citrate 

vation from the studies in which the instant compounds were Alternatively, these compounds may be encapsulated. 

US ±£ T" C ^ ^ com P° unds ' » Particular tableted or prepared in a eZLn or sipf^S 

r^h°u^^^ d ^^r^ V ^ gfa>m 45 ^tion. PlS^UcaUy acceptabk s^MorUqS ^s 

CHF in humans by about 67 percent Furthermae. this result may be added to enhance or staHhze the composition or to 

%?Jt? ^ non-eschemic . This result is surprising indude syrup, peanut oil. olive o&glycerin. saLe. ethanoL 
f ° rT m ° rt ? 1,ty USmg ^° lockcrs aBd water. Solid carriers include fJreh. kct«e. eddum 

?Z?\°£L ( TV™',*, fr^n"? UnCet - 342 - 50 ^atedihydrate. terra alba, magnesium stearate c/S 
1441-1446) and bisoprolol (CffilS investigators and add. talc, pectin, acada. agaTcr gelatin. The carrier irmv 
committees (1994) Circulation, 90. 1765-1773) in the also incmdeTTustained Xs^rnS 2*^*0^ 
tteatment <rf CHF showed no difference in mortality between monostearate or glyceryl distearate. alone or with a w« The 
P TT ^P^T^ Pa^^- amount of sohd c^ier varies but. ^ablj ^ 

According to die method of treatment of the present 55 between about 20 mg to about 1 g peTdosaK ur^T^ 
, C f ffe « °f compounds pharmaceutical prepltions are mLnoSo^ Teci 

of Formula L particularly carveddol. may be augmented by ventional techniques of pharmacy involving milunl 
using any one of said compounds, or any pharmaceutical!), mixing, granulating, and compressing. wh« n^sSry to 
accepuMe salt of said oompounds. in conjunction with ACE tablet foSs; or mffling. mixing and fflSor^u^iaS 
Sc«:™^^ dd i^'^ a ? effe(liVe,haa - 60 capsule forms. When a Uquid cirier is usi the m«Son 
£ff r a the treatment of CHF. to particular, the will be in the form of a syrup, elixir, emulsion orWaI«^ 
«SSLfr^* e "^^ f Se0t m ??° D Sre 01 ^-aqueous suspension.Such a Uquid fonnu^tionm^ 

T^^J™, 8^ fonsisnng of captoprfl. JisinopriL be administered directly p.o. or filled into a soft gelatin 
and enalapnL or any pharmactutically acceptable salts capsule 8 ^ uo 

^^l^T/^T 1 "IF* 1 " °l thC P^nt invention 65 Dosing in humans for the tteatment of disease according 
ti^vt^^trL^ 1 ^- " ^ «* anMCeu - ^ the present invention should no. exceed a dosage^Tof 
tically acceptable salts thereof. The desireable therapeutic from about 3.125 to about 50 mg of tte aimpounfc of 
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Formula L particularly carvedUoL preferably giveo twice months of enrollment the DSMB recommended termination 

daily. As one of ordinary skill in the art will readily of the program because of a favorable effect of CRV on 

comprehend, the patient should be started on a low dosage survivaL By intention-to-treat mortality was 8.2% in the 

regimen of the desired compound of Formula I particularly PBO group but only 2.9% in the CRV group (P=0.0001. 
carvedilol. and monitered for well-known symptoms of 5 Cochran-Mantel-Haensel analysis). This represented a 

intolerance. e.g.. fainting, to such compound. Once the reduction in risk of death by CRV of 67% (95% CL 42% to 

patient is found to tolerate such compound, the patient 81%). The treatment effect was similar in patients with class 

should be brought slowly and incrementally up to the H and class IH-IV symptoms. Mortality was reduced in class 

maintenance dose. The preferred course of treatment is to n P^cnts from 5.9% to 1.9%. a 68% reduction (95% CI: 

start the patient on a dosage regimen of either 3.125 or 6.25 10 t0 IWM)15J, and in class HI-IV patients from 

mg. preferably given twice daily, for two weeks. The choice H.0% to 4.2%. a 67% reduction (95% CI: 30% to 84%). 

of initial dosage most appropriate for the particular patient [P=0-004. log-rank]. Importantly, the effect of CRV was 

is determined by the practitioner using well-known medical simila >" "> ischemic heart disease (risk reduced by 67%. 

principles, including, but not limited to. body weight In the JMXOCB) and in non-ischemic dilated cardiomyopathy (risk 

event that the patient exhibits medically acceptable tolerance 15 °y 67 *« M.014). In conclusion, the addition of 

of the compound for two weeks, the dosage is doubled at the to conventional therapy is associated with a substantial 

end of the two weeks and the patient is maintained at the ( 67 *) reduction in the mortality of patients with chronic 

new. higher dosage for two more weeks, and observed for *~ HF * ™ c treatmcnt effect is seen across a broad range of 

signs of intolerance. This course is continued until the severity and etiology of disease. 

patient is brought to a maintenance dose. The preferred 20 M uscd hcrcin - by "Class H CHF" is meant patients with 

maintenance dose is 25 mg, preferably given twice daily, for cardiac disease resulting in slight or moderate limitation of 

patients having a body weight of up to 85 kg. For patients Physical activity. They are comfortable at rest Ordinary 

having a body weight of over 85 kg. the maintenance dose Physical activity results in fatigue, palpitations, dyspnea, or 

is between about 25 mg and about 50 mg, preferably given pain. By ''Class m CHF' is meant patients with 
twice daily; preferably about 50 mg, preferably given twice 25 cardiac diseasc resulting in marked limitations of physical 

daily. activity. They are comfortable at rest Less than ordinary 

Dosing in humans for the treatment of disease according physical activity results in fatigue, palpitations, dyspnea, or 

to the present invention includes the combination of com- anginal pain. By "Class IV CHF" is meant patients with 

pounds of Formula I with conventional agents. For example, cardiac disease resulting in inability to carry on any physical 
the usual adult dosage of hydrochlorothiazide is 25-100 mg 30 activity without discomfort, symptoms or cardiac 

daily as a single dose or divided dose. The recommended insufficiency, or of the anginal syndrome. By "less than 

starting dose for enalapril is 2 J mg aoministered once or ordinary physical actvity w is meant climbing one flight of 

twice daily. The usual therapeutic dosing range for enalapril stairs « 01 walking two hundred yards, 

is 5-20 mg daily, given as a single dose or two divided Design of Study 

doses. For most patients the usual initial daily dosage of 35 Patients on background therapy with diuretics, ACE 

captopril is 25 mg tid. with most patients having a satisfac- inhibitors and/or digoxin were stratified on the basis of 

tory clinical improvement at 50 or 100 mg tid. baseline submaximal exercise performance, into one of four 

It will be appreciated that the actual preferred dosages of trials: 

the compounds being used in the compositions of this 220. a dose response study in moderate (NYHA 

invention will vary according to the particular composition «o H-IV) CHF with exercise testing as a primary endpoint 

formulated, the mode of administration, the particular site of study 221. a dose titration study in moderate (NYHA 

aorninistration and the host being treated. H-IV) CHF with exercise testing as a primary endpoint 

No unacceptable toxicologic^ effects are expected when study 239. a dose titration study in severe (NYHA IH-IV) 

toe compounds of Formula L including the compound of CHF with quality of life as a primary endpoint 

^rmula IL are used according to the present invention. 45 study 240. a dose titration study in rmld (NYHA II-HI) 

™^^ C ^"Tf » fa DO wav to CHF with progression of CHF as a primary endpoint 

&c scope of this inveimoit but is provided to illustrate how Sixty-four centers in the US partkip^edk medial 

to use the compound, of this invention. Many other cmbodi- program. All sites conducted protocols 239and 240 while 

ments will be readily apparent to those skilled in the art 33 performed protocol 220 and 31 perf<^pro^l S 

EXPERIMENTAL 50 Although each trial had its own individual objectives, die 

»._„,.... _^ „ . „ . overall program objective denned prospectively was evalu- 

Mortality Studies in CHF Patients ation of all-cause mortality. Based uponTprojected enroll- 

. .*» . . . J ... ment of 1100 patients, the program had 90% power to detect 

To detemuneif p^adrcnagrc blockade might inhibit the a 50* reduction in mortality (two-sided) between carvedilol 
deleterious effects of the sympathetic nervous system on 35 and placebo, assuming a mortality rate in the placebo erouo 

sumval ra heart failure (CHF). 1052 patients with CHF of 12* over the duration^ S£So» ^ P 

W '!l^ SP ^f y enroUed , tot ° a multicttiter trial program. Randomization was preceded by a screening and dial- 

assigned (double-blind) to lenge period common to the four protocols The purpose of 

%£iF7$L ^ plaCCb0 (P ^? ) or carvedflo1 ae screening period was to qualify patients for s^Ltry. 

2ZkJ?Z£ 3CTeemn i P^^- P^ ents with 60 obtain reproducible baseline measurements, and stratify 

class n-IV CHF (s ee ne* paragraph for the definitions of patients into the appropriate trial based on submaximal 

the classification of CHF) and an ejection fraction 50.35 exercise testing. DuriagTe challenge period S 

™^ , ^ t0 ^ 0 I f ZT^^ 0n ^ 0nn ^ received low-do** open-label carve^of ^mg bX^S 

SS-fiSS " T "V^? existin « weeks - P^^le to tolerate mis Zc dm Z 

t^l^^^'r^^^ " ACE AU - 65 10 ™domization. Patients tolerating low-dose 

^£^7cT by 8 P ms P eaivel y consti- carvedilol were men randomized to blinded medication 

mted Data and Safety Momtonng Board (DSMB). After 25 (carvedilol or placebo) with the dose titrated oTse^rd 



